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PAINTING:  Takeda  Shingen  (left) 
versus  Uesugi  Kenshin  (right)  at  the 
battle  of  Kawanakajima,  Nagano, 
Japan,  1561  C.E.  Shingen  was  one 
of  Japan’s  greatest  operational  artists. 
He  used  Sun  Tzu’s  The  Art  of  Wario 
train  his  commanders  in  a  holistic 
appreciation  of  operations,  and  his 
great  standard  displayed  calligraphy 
for  “Wind,  Forest,  Fire,  and  Mountain,” 
from  Sun  Tzu.  It  referred  to  the  Takeda 
motto  taken  from  The  Art  of  War:  “Swift 
as  the  wind,  silent  as  a  forest,  terrible 
as  fire,  and  immovable  as  a  mountain.” 
The  words  embodied  Shingen’s  poli¬ 
cies  and  philosophy. 


A  Design  Methodology 
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It  is  well  known  that  when  you  do  anything,  unless  you  understand 
its  actual  circumstances,  its  nature  and  its  relations  to  other  things, 
you  will  not  know  the  laws  governing  it,  or  know  how  to  do  it,  or  be 
able  to  do  it  well. 

— Mao  Tse  Tung^ 

The  purpose  of  this  article  is  to  describe  a  methodology 
for  design  to  account  for  what  military  designers  do  and  how 
they  do  it  when  they  are  confronted  with  a  complex  situation.  This 
description  is  a  snapshot  of  an  evolving  approach  that  encourages 
critical  thought,  innovation,  and  creativity,  and  as  such  should  not  be  taken 
as  prescriptive  or  limiting.  Rather,  the  intent  is  to  document  current  best 
practices  to  provide  sufficient  design  guidelines  for  successful  planning  to 
occur.  This  narrative  describes  how  design  informs  planning  and  action.  It 
then  introduces  the  prerequisite  theory  needed  to  explain  the  art  of  design  and 
provides  a  brief  overview  of  an  approach  for  developing  a  comprehensive 
response  to  a  complex  situation. 

America’s  International  Technology  Education  Association  defines 
design  as  an  iterative  decision-making  process  that  produces  plans  by  which 
resources  are  converted  into  products  or  systems  that  meet  human  needs  and 
wants  or  solve  problems. 

According  to  this  definition,  design  is  iterative,  meaning  it  does  not  follow 
a  linear  sequence,  and  it  does  not  terminate  just  because  a  solution  has  been 
developed.  Because  design  can  be  used  to  produce  systems,  not  just  prod¬ 
ucts,  and  is  applicable  to  the  spectrum  of  human  needs  and  wants,  design  is 
both  extremely  general  and  ubiquitous  in  nature.  The  definition  implies  that 
design  is  focused  on  solving  problems,  and  as  such  requires  intervention,  not 
just  understanding.  Whereas  scientists  describe  how  the  world  is,  designers 
suggest  how  it  might  be.^  It  follows  that  design  is  a  central  activity  for  the 
military  profession  whenever  it  allocates  resources  to  solve  problems,  which 
is  to  say  design  is  always  a  core  component  of  operations. 

As  a  professional  intellectual  activity,  design  requires  both  practical  experi¬ 
ence  and  theoretical  support.  Mastery  of  a  profession  can  only  come  through 
mentoring,  coaching,  and  experiential  learning  as  a  member  of  a  community 
of  practice,  in  addition  to  the  appropriate  academic  development  of  a  leader 
throughout  the  course  of  a  career.  The  School  of  Advanced  Military  Studies 
(SAMS)  has  been  fostering  an  experiential  learning  environment  to  create  a 
holistic  approach  for  the  art  of  design.  Our  approach  to  educating  by  design 
is  described  in  a  companion  article,  “Educating  by  Design,”  in  this  issue.  In 
addition  to  studying  military  theory,  history,  and  doctrine,  SAMS  students 


MILITARY  REVIEW  •  March-April  2009 


105 


Report  Documentation  Page 


Form  Approved 
0MB  No.  0704-0188 


Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 
VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  0MB  control  number. 


1.  REPORT  DATE 

APR  2009 


2.  REPORT  TYPE 


3.  DATES  COVERED 

00-03-2009  to  00-04-2009 


4.  TITLE  AND  SUBTITLE 

The  Art  of  Design:  A  Design  Methodology 


5a.  CONTRACT  NUMBER 


5b.  GRANT  NUMBER 


5c.  PROGRAM  ELEMENT  NUMBER 


6.  AUTHOR(S) 


5d.  PROJECT  NUMBER 


5e.  TASK  NUMBER 


5f.  WORK  UNIT  NUMBER 


7.  PEREORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

U.S.  Army  Combined  Arms  Center, Fort  Leaven  worth, KS, 66027 


8.  PEREORMING  ORGANIZATION 
REPORT  NUMBER 


9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 


10.  SPONSOR/MONITOR’S  ACRONYM(S) 


11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 


12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 


13.  SUPPLEMENTARY  NOTES 


14.  ABSTRACT 


15.  SUBJECT  TERMS 


16.  SECURITY  CLASSIEICATION  OE: 


a.  REPORT 

unclassified 


b.  ABSTRACT 

unclassified 


c.  THIS  PAGE 

unclassified 


17.  LIMITATION  OE 

18.  NUMBER 

ABSTRACT 

OE  PAGES 

Same  as 

11 

Report  (SAR) 

19a.  NAME  OE 
RESPONSIBLE  PERSON 


Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


learn  through  large-scale  exercises  and  interactive 
class  activities;  evaluate  design  theory  across  mul¬ 
tiple  professions;  participate  in  critical  discursive 
reviews;  and  contribute  to  discourse  by  completing 
a  research  monograph  that  may  focus  on  any  aspect 
of  their  education.  At  SAMS,  we  believe  the  art  of 
design  is  a  way  of  thinking  more  than  it  is  a  theory, 
process,  or  product. 

Even  though  the  design  of  military  operations  is 
informed  by  design  practices  of  other  professions, 
it  is  essential  to  account  for  the  unique  situations 
encountered  in  the  extremes  of  conflict  environ¬ 
ments.  In  no  other  context  does  the  influence  of  the 
adversary  feature  so  centrally  in  design.  Combat 
operations  must  account  for  the  role  of  chance 
and  friction,  which  Clausewitz  noted  makes  even 
the  simplest  things  in  war  difficult.^  A  philosophy 
of  design  tailored  to  military  operations,  called 
systemic  operational  design,  has  been  developed 
within  a  largely  verbal  tradition  by  retired  Israeli 
Brigadier  General  Shimon  Naveh."^  A  recent  article 
in  Military  Review  by  retired  U.S.  Army  Brigadier 
General  Huba  Wass  de  Czege  explains  the  relevance 
of  design  to  the  U.S.  Army.^  Since  2005,  SAMS 
has  been  closely  involved  with  evaluating  these 
concepts  as  part  of  its  holistic  approach  to  the  art 
of  design.  Systemic  operational  design  provides  an 
important  foundation  for  military  design,  even  if 
some  members  of  our  community  of  practice  have 
struggled  to  employ  many  of  its  intricacies  when 
faced  with  real-world  problem  situations. 

Through  teaching  and  exercising  design,  SAMS 
has  linked  a  number  of  broad  theories  with  prac¬ 
tice,  which  has  provided  insight  into 
some  of  the  obstacles  to  the  success¬ 
ful  application  of  design  to  military 
operations.  One  obstacle  is  that 
the  U.  S.  Army  already  has  widely 
accepted  and  well  documented 
methods  for  planning  complex 
operations.  For  design  to  be  useful 
in  the  military  domain,  it  must  com¬ 
plement  and  interact  with  existing 
planning  doctrine.  This  means  the 
interface  between  design  and  plan¬ 
ning  needs  to  be  clearly  specified. 

The  companion  article,  “Educating 
by  Design,”  describes  the  design- 
plan  interface  in  detail,  including  a 


proposed  format  for  a  planning  directive.  Another 
obstacle  is  that  a  methodology  for  design  has  not 
been  described  in  any  detail.  Wass  de  Czege  rightly 
declares  that  there  is  no  formulaic  way  of  present¬ 
ing  design.^  But  a  philosophy  of  design  by  itself 
is  too  broad  to  function  as  a  guideline  for  action. 
What  is  needed  lies  between  the  rigid  precision  of 
a  technique  and  the  abstract  wisdom  of  a  philoso¬ 
phy.  Peter  Checkland  notes  that  “while  a  technique 
tells  you  ‘how’  and  a  philosophy  tells  you  ‘what,’  a 
methodology  will  contain  elements  of  both  ‘what’ 
and  ‘how.’”^ 

Employing  Design  Thinking 

Design,  planning,  and  execution  are  interde¬ 
pendent  and  continuous  activities  as  illustrated  in 
Figure  1 .  Design  interfaces  with  planning  in  one  of 
three  basic  ways.  First,  it  can  precede  planning.  The 
commander  may  choose  for  his  staff  to  engage  in 
the  planning  process  after  a  design  has  been  devel¬ 
oped.  In  this  approach,  design  provides  guidance  to 
begin  planning.  Second,  design  and  planning  may 
occur  at  the  same  time.  Design  and  planning  then 
interface  throughout  the  doctrinal  planning  process 
with  design  informing  planning.  Third,  the  need 
for  design  may  emerge  while  executing  ongoing 
operations.  In  this  case,  the  commander  determines 
a  need  to  use  design  when  the  complexity  of  the 
situation  demands  it.  In  all  three  cases,  design  is 
initiated  because  there  is  something  inexplicable 
in  the  operational  environment  that  requires  a  new 
appreciation  and  a  perceived  requirement  to  act. 
Design  is  depicted  in  Figure  1  as  a  separate  layer. 


106 


March-April  2009  •  MILITARY  REVIEW 


ART  OF  DESIGN 


because  a  layered  architecture  is  a  useful  way  to 
separate  activities  that  occur  at  different  levels  of 
abstraction.  Layers  provide  loose  coupling,  mean¬ 
ing  that  planners  do  not  need  to  know  the  details  of 
what  the  designers  are  doing,  so  long  as  they  agree 
on  the  design-plan  interface.  This  interface  is  the 
planning  directive  that  communicates  the  design  to 
planners,  as  well  as  all  the  feedback  from  planners 
to  the  design  team.  Design  does  not  conclude  when 
the  planning  directive  is  issued,  because  ongoing 
feedback  is  essential  to  iterative  learning,  and 
enables  future  reframing  of  operations. 

Key  Design  Concepts 

The  language  of  design  continues  to  evolve.  In 
order  to  transition  from  theory  to  practice,  an  effort 
is  underway  to  simplify  the  language  of  design  as 
much  as  possible,  so  that  it  is  accessible  to  the  field. 
A  major  criticism  and  stumbling  block  in  moving 
design  forward  has  been  an  inability  to  define 
terms  and  use  ordinary  language.  This  article  draws 
on  both  the  current  SAMS  design  language,  and 
choices  made  towards  a  simplified  lexicon  during 
a  recent  design  development  meeting  hosted  by  the 
Combined  Arms  Doctrine  Directorate  (CADD)  at 
Fort  Leavenworth,  Kansas.^  To  avoid  confusion,  we 
define  and  reference  those  terms  that  have  a  specific 
meaning  for  the  art  of  design.  These  include  problem 
situation,  frame,  reframing,  and  reflective  thinking. 

Problem  situation.  The  reader  may  be  familiar 
with  a  number  of  different  terms  used  to  describe 
problems  that  are  difficult  to  understand,  such  as 
complex  problems,  ill-structured  problems,  wicked 
problems,  and  messes.  Although  these  terms  can 
be  a  useful  reminder  of  the  dangers  of  simplistic 
solutions,  they  all  share  a  common  assumption. 
By  categorizing  problems  into  different  types — for 
example,  well-structured,  medium-structured,  and 
ill-structured — they  imply  that  problems  exist  in 
the  world  and  can  be  discovered,  recognized,  and 
classified  by  problem  solvers. 

Our  approach  to  design  makes  a  different  assump¬ 
tion.  We  assume  that  design  occurs  in  the  context  of 
situations,  not  problems.  Designers  determine  their 
own  purpose;  therefore  they  set  their  own  problems. 
When  they  solve  the  problems  they  have  set,  they 
will  have  a  new  situation  and  can  set  new  problems. 
Progress  may  be  more  reliably  assessed  by  compar¬ 
ing  the  new  problems  that  are  set  to  the  old  ones 


than  by  directly  evaluating  solutions.  To  reflect  this 
difference,  we  prefer  the  phrase  problem  situation, 
which  was  coined  by  Checkland.  Problem  situation 
refers  to  problems  that  cannot  be  explicitly  stated 
without  appearing  to  oversimplify  the  situation,  ones 
in  which  the  designation  of  objectives  is  itself  prob¬ 
lematic.^  For  simplicity  we  may  refer  to  a  singular 
problem,  but  it  should  be  understood  that,  in  general, 
military  operations  will  be  conceived  as  a  series  of 
interlocking  subproblems  requiring  trade-offs  and 
compromises  for  their  collective  resolution. 

Framing.  According  to  Martin  Rein  and  Donald 
Schon,  a  frame  is  a  perspective  from  which  an 
amorphous,  ill-defined  problematic  situation  can 
be  made  sense  of  and  acted  upon.”^^  Every  human 
perspective  has  limitations,  and  at  the  same  time, 
each  varying  perspective  is  important  in  seeing 
all  facets  of  a  problem.  Just  like  framing  a  photo¬ 
graphic  shot,  the  choice  of  a  conceptual  frame  will 
bring  certain  issues  into  focus  while  deliberately 
blurring  distracting  peripheral  issues,  and  leaving 
most  issues  out  of  the  frame  entirely.  The  language 
we  use  to  categorize  and  structure  the  world  shapes 
our  perspective — naming  is  framing. Whether  a 
conflict  is  labeled  as  terrorism,  insurgency,  civil  war, 
ethnic  cleansing,  sectarian  violence,  or  revolution 
will  shape  attitudes  and  expectations,  the  problems 
people  see,  and  the  solutions  that  are  considered. 

Reframing.  Reframing  is  an  intellectual  activ¬ 
ity  to  identify  new  opportunities  and  overcome 
obstacles  to  progress  when  interactions  with  the 
real  world  situation  or  new  sources  of  information 
reveal  issues  with  a  current  problem.  Reframing 
shifts  attention  from  trying  to  solve  the  current 
problem  right  to  asking  whether  the  right  problem 
is  being  solved.  It  is  a  way  for  designers  to  pull  back 
and  reassess  the  operational  environment,  allowing 
them  to  challenge  their  situational  understanding 
and  review  expectations  of  actor  behavior  against 
the  evidence. When  operators  consciously  and 
critically  select  theories  and  hypotheses  that  help 
to  structure  their  view  of  reality,  they  gain  the 
freedom  to  operate  beyond  the  limitations  of  any 
single  perspective. 

Units  already  implement  many  adaptations  during 
operations,  learning  new  tactics  and  approaches  to 
overcome  unexpected  obstacles.  Reframing  is  a 
more  challenging  and  deeper  extension  of  this  natu¬ 
ral  capacity  to  adapt.  It  requires  letting  go  of  ideas 
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that  worked  in  the  past,  whieh  Liddell  Hart  observed 
is  even  harder  than  adopting  new  ideas.  Reframing 
requires  spaee  to  think  and  refleet,  and  is  unlikely 
to  oeeur  under  time  pressure.  It  is  underpinned  by 
eritieal  thinking,  sinee  it  requires  appreeiating  the 
values,  pereeptions,  and  biases  of  ourselves,  allies, 
and  adversaries.  Critieal  thinking  is  also  neees- 
sary  to  ehoose  between  eompeting  explanations  of 
events,  to  ensure  that  hypotheses  within  a  frame 
are  weighted  in  proportion  to  the  evidenee,  and  to 
assess  seeond-  and  third-order  effeets. 

Doetrine  diseusses  the  use  of  measures  of  effee- 
tiveness  during  planning  to  assess  progress,  and 
these  measures  may  identify  the  need  to  reframe  in 
the  light  of  experienee.  However,  standard  measures 
of  effeetiveness  may  no  longer  be  suffleient  sinee 
they  are  eonstrueted  within  a  frame.  A  sueeessful 
design  neeessarily  transforms  the  environment 
and  ehanges  its  nature.  Institutions  have  strong 
motivation  to  refleet  and  reframe  following  fail¬ 
ure,  but  they  tend  to  naturally  resist  ehange  when 
reeent  aetions  have  been  sueeessful.  To  guard 
against  eomplaeeney,  it  is  important  to  maintain 
the  design  layer  during  planning  and  exeeution, 
to  question  the  eurrent  understanding  and  reframe 
in  response  to  environmental  ehanges  and  new 
knowledge.  Reframing  is  the  most  diffleult — ^but 
most  important — element  of  design. 

Reflective  thinking.  Refleetive  thinking  draws 
on  researeh  in  developmental  psyehology  on  the 
topie  of  metaeognition.  Metaeognition  is  deflned  as 
“knowledge  that  takes  as  its  objeet  or  regulates  any 
aspeet  of  any  eognitive  endeavor.”^"^  This  involves 
two  separate  kinds  of  knowledge.  The  first  is  knowl¬ 
edge  about  eognition — ^what  do  I  know,  what  eogni¬ 
tive  abilities  do  I  have,  and  how  does  this  help  me 
to  learn  about  the  situation  at  hand?  The  seeond  is 
knowledge  about  how  to  regulate  and  eontrol  eogni¬ 
tive  aetivity — how  do  I  avoid  falling  into  eommon 

Institutions  have  strong 
motivation  to  reflect  and 
reframe  following  failure,  but 
they  tend  to  naturally  resist 
change  when  recent  actions 
have  been  successful. 


eognitive  traps,  and  how  should  I  balanee  my  eog¬ 
nitive  resourees  among  understanding  the  environ¬ 
ment,  the  problem,  and  the  solution?  Designers  need 
both  types  of  metaeognitive  knowledge  to  beeome 
refleetive  thinkers.  Through  refleetion,  designers 
ean  eontinue  to  improve  both  their  knowledge  of 
their  own  ability  and  their  eapaeity  to  regulate  the 
eognitive  foeus  of  themselves  and  their  team. 

SAMS  uses  meta-questions  as  an  integral  part  of 
the  design  aetivity  to  improve  refleetive  thinking. 
Meta-questions  funetion  as  probes  to  determine 
the  depths  of  the  eurrent  understanding  of  the 
system;  to  eonsider  seeond-  and  third-order  effeets 
of  aetion;  to  introduee  alternative  perspeetives  that 
may  ehallenge  the  established  relationships  and 
mental  models  of  the  situation;  and  to  help  ereate 
the  narrative  that  explains  the  systemie  logie  of 
the  operational  environment.  For  example,  when 
direeted  to  prepare  a  brigade-sized  eounterattaek, 
many  staff  offieers  will  immediately  inquire  about 
the  timing,  loeation,  and  logisties  of  the  mission. 
Instead  of  these  typieal  planning  questions,  meta¬ 
questions  within  design  might  ask: 

•  What  infrastrueture  damage  eould  the  eoun¬ 
terattaek  ineur? 

•  How  would  that  impaet  on  the  different  aetors 
and  tribal  groups  in  the  region? 

•  Are  we  ereating  a  disaffeeted  minority  by  upset¬ 
ting  the  power  balanee,  risking  a  refugee  erisis  that 
would  overwhelm  the  regional  humanitarian  eapae¬ 
ity,  or  ereate  other  unintended  eonsequenees? 

More  generie  meta-questions  inelude: 

•  What  is  the  logie  of  the  guidanee? 

•  What  are  the  sourees  of  legitimaey  of  the  differ¬ 
ent  power  bases  within  the  enemy’s  soeial  system?^^ 

A  Design  Methodology 

This  seetion  provides  a  simple,  logieal  aeeount  of 
the  eurrent  design  methodology  at  SAMS.  Design  as 
praetieed  is  a  ereative  aetivity,  whieh  draws  freely  on 
terminology  and  a  variety  of  theories  unique  to  an 
individual  problem  situation.  Whereas  our  deserip- 
tion  of  design  methodology  needs  to  be  logieal  and 
orderly  to  be  eomprehensible,  design  praetiee  ean 
be  mueh  more  flexible  in  implementation.  Design 
is  a  non-linear,  interaetive,  and  eontinuous  eogni¬ 
tive  aetivity.  The  reader  should  bear  in  mind  the 
limitations  assoeiated  with  a  linear  presentation  of  a 
ereative  and  iterative  aetivity.  We  begin  by  deseribing 
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the  starting  criteria,  the  output  of  design,  and  the  three 
cognitive  spaces  of  design.  The  detailed  elements  of 
design  are  then  explained. 

As  described  above,  design  begins  when  the 
commander  is  faced  with  a  problem  situation  and 
a  perceived  requirement  to  act.  Once  a  design  team 
has  been  formed  by  the  commander  to  help  him 
understand  the  situation,  it  needs  to  ask: 

•  Why  has  this  situation  developed? 

•  What  does  it  mean? 

•  What’s  the  real  story  here? 

These  questions  provide  a  starting  point  for 
learning  about  the  operational  environment.  The 
design  team  must  review  all  relevant  directives, 
documents,  data,  and  previous  guidance,  consider¬ 
ing  implicit  as  well  as  explicit  sources.  As  early  as 
possible,  the  design  team  needs  to  start  a  conversa¬ 
tion  with  its  higher  authority  or  the  issuing  authority 
to  ensure  that  guidance  is  clearly  understood  at  both 
levels.  The  team  should  acknowledge  guidance  that 
is  clearly  understood,  seek  clarification  of  guidance 
that  is  unclear,  seek  understanding  of  contradictions 
and  conflicts  between  guidance  and  other  sources 
of  information,  inform  the  higher  authority  of  new 
information  or  of  any  difference  in  understanding 
of  the  environment,  and  confirm  the  desired  state 
or  end  conditions  for  the  situation. 

The  output  of  design  is  a  planning  directive.  This 
draws  on  the  three  primary  artifacts  produced  during 
design,  described  in  greater  detail  below:  an  environ¬ 
mental  frame,  a  problem  frame,  and  a  design  con¬ 
cept.  These  artifacts  capture  the  shared  understand¬ 
ing  of  the  environment,  the  problem,  and  its  broad 
solution.  The  planning  directive 
communicates  these  products 
in  a  form  that  is  tailored  to  the 
needs  of  planners.  SAMS  is 
actively  experimenting  with 
new  methods  for  effectively 
communicating  the  products 
of  design  in  both  narrative 
and  graphical  forms.  Experi¬ 
ence  and  practice  are  required 
to  master  effective  design- 
communication  techniques. 

There  is  no  standard  template 
or  checklist  flexible  enough  to 
encompass  the  variety  of  prod¬ 
ucts  needed  to  communicate  the 


results  of  design,  so  SAMS  encourages  the  creative 
use  of  both  written  narratives  and  graphic  portrayals 
of  design  thinking  to  transmit  ideas. 

Design  can  be  thought  of  as  taking  place  within 
three  cognitive  spaces:  the  operational  environment, 
the  problem,  and  the  solution  (see  Figure  2).^^  They 
correspond  to  three  basic  questions  designers  must 
answer  to  produce  a  successful  design — 

•  What  is  the  context  in  which  the  design  will 
be  implemented? 

•  What  problem  is  the  design  intended  to 
address? 

•  How  will  the  design  resolve  or  manage  the 
problem? 

While  these  spaces  can  be  conceptually  separated, 
they  cannot  be  separated  in  practice,  because  design¬ 
ers  need  to  have  the  freedom  to  cycle  repeatedly 
between  exploring  the  operational  environment, 
the  problem,  and  the  solution.  Developing  the  three 
spaces  iteratively  and  concurrently  allows  a  coher¬ 
ent  understanding  to  emerge  that  relates  the  solution 
to  the  problem  within  the  context  of  the  environ¬ 
ment.  Inexperienced  design  teams  may  uncritically 
accept  the  initial  presentation  of  the  problem  and 
move  on  with  solving  the  problem,  only  to  discover 
after  detailed  effort  that  their  solution  is  irrelevant 
because  they  did  not  actually  identify  the  true  prob¬ 
lem.  Meta-questions  can  help  to  avoid  this  natural 
tendency.  At  the  other  extreme,  some  seminars  have 
struggled  trying  to  fully  understand  the  environ¬ 
ment.^^  These  teams  eventually  learn  that  moving 
among  the  operational  environment,  problem,  and 
solution  spaces  takes  their  learning  to  a  higher 


Figure  2.  The  three  design  spaces. 
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level  by  revealing  the  interaetions  and  relationships 
between  the  spaees.  Leaders  must  earefiilly  monitor 
and  balanee  the  amount  of  time  spent  in  eaeh  spaee 
as  teams  proeeed  through  design. 

The  Elements  of  Design 

The  elements  of  design  inelude  understanding  the 
operational  environment,  setting  the  problem,  ereating 
a  theory  of  aetion,  working  the  problem,  developing  a 
design  eoneept,  and  assessment  and  reframing. 

Understanding  the  operational  environment. 
Comprehending  the  operational  environment  in 
design  requires  eoneeptualizing  the  environment  as 
a  system.  This  representation  is  ealled  an  environ¬ 
mental  frame.  The  environmental  frame  is  a  graphie 
and  a  narrative  that  eaptures  shared  understanding 
of  the  history,  eurrent  state,  and  future  goals  of 
relevant  aetors  within  the  operational  environment. 
It  emphasizes  flows  and  relationships  between  the 
aetors  and  identifies  the  propensity  of  the  environ¬ 
ment  to  exhibit  patterns  of  behavior  within  eertain 
limits  (Figure  3).  The  environmental  frame  bounds 
the  inquiry  and  needs  to  be  larger  than  the  design 
team’s  direet  area  of  responsibility  so  that  it  ineludes 
the  operational  eontext.  Boundary  setting  must  also 
inelude  areas  that  go  beyond  the  tangible  domain. 
During  environmental  framing,  boundaries  will 
expand  and  eontraet  as  learning  oeeurs. 

The  design  team  needs  to  understand  the  eurrent 
state,  history,  and  future  goals  of  eaeh  aetor  within 
the  operational  environment.  The  team  ean  use  all 
forms  of  referenee,  ineluding  available  doetrinal 
resourees,  whieh  help  explain  the  operational  envi¬ 
ronment.  Mapping  and  exploration  of  this  spaee  ean 
inelude  the  eultural  and  historieal  narrative;  U.S. 
polieies;  system  propensity;^^  system  potential;^^ 
system  tensions  strategie,  regional  and  loeal  trend¬ 
ing;  eontingent  relationships;  and  eonsideration  of 
the  dimensions  of  time,  spaee,  and  eyberspaee.  The 
objeet  of  environmental  framing  is  to  set  a  boundary 
for  the  inquiry  and  ask  what  is  new  or  different  in 
the  emerging  eontext  that  implies  the  eurrent  level 
of  understanding  is  no  longer  suffieient  to  eompre- 
hend  and  explain  the  problem.  Leaders  will  bound 
the  seope  and  resolution  of  the  inquiry  as  learning 
evolves  and,  as  a  result,  will  determine  whieh  aetors 
will  be  eonsidered  and  whieh  organizations,  eom- 
munities  and  faetions  sharing  similar  goals,  values, 
and  behavior  will  be  examined  more  elosely.  These 


inelude,  but  are  not  limited  to,  states,  multinational 
eorporations,  regional  allianees,  international  terror¬ 
ist  organizations,  and  individuals.  Understanding  the 
environment  as  a  system  means  thinking  about  the 
relationships  between  aetors.  The  patterns  of  eonfliet, 
allianees,  eompetition,  and  eooperation  between  the 
aetors  are  more  eritieal  to  environmental  framing 
than  the  partieular  details  of  the  individual  aetors. 

Setting  the  problem.  Even  though  design  is 
highly  iterative,  for  eomplex  situations  the  design 
team  will  be  unable  to  elearly  state  the  problem  until 
they  have  a  mature  environmental  frame.  Under¬ 
standing  the  dynamies  of  the  operational  environ¬ 
ment  helps  to  explore  beneath  the  initial  symptoms 
towards  the  root  eauses  of  eonfliet.  When  the  design 
team  has  a  satisfaetory  explanation  of  why  the 
situation  developed  the  way  it  did,  it  ean  eraft  an 
initial  problem  statement.  FM  3-07  artieulates  the 
prineiple  that  the  purpose  of  friendly  interventions 
in  the  present  is  to  shape  a  better  future.^^  We  use 
the  term  ‘'desired  system  ”  to  refer  to  the  friendly 
vision  for  a  better  future.  The  problem  statement 
is  defined  as  a  summary  of  the  differenee  between 
the  propensity  of  the  environment  and  the  desired 
system.  The  problem  statement  is  a  bridge  between 
the  environmental  spaee  and  the  problem  spaee. 
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Figure  3.  Within  the  operational  environment  space 
an  environmental  frame  is  constructed. 


110 


March-April  2009  •  MILITARY  REVIEW 


ART  OF  DESIGN 


It  is  a  restatement  of  the  higher  authority’s  eur- 
rent  guidanee  in  light  of  the  deeper  understanding 
obtained  during  the  evolutionary  learning  and 
development  of  the  environmental  frame.  The 
vision  of  the  desired  system  needs  to  be  feasible 
and  within  an  aeeeptable  level  of  risk,  given  the 
available  resourees  and  the  eurrent  understanding 
of  the  operational  environment. 

Creating  a  theory  of  action.  The  theory  of 
aetion  is  the  eomplement  of  the  problem  statement. 
A  theory  of  aetion  is  a  hypothesis.  The  problem 
statement  sets  the  problem — ^the  theory  of  aetion  is 
a  simple  and  suggestive  insight  about  how  to  solve 
the  problem.  It  is  a  ereative  spark  that  inspires  the 
design  team,  provides  foeus  to  maintain  eoherenee 
of  the  design  effort,  and  aets  as  the  foundation  for 
strategie  eommunieations.  The  theory  of  aetion 
eombines  identifieation  of  positive  or  reinforeing 
aetions  (to  support  or  exploit  reeognized  opportuni¬ 
ties)  with  aetion  to  overeome  antieipated  resistanee 
(to  mitigate  reeognized  vulnerabilities)  in  order  to 
realize  the  shared  vision.  The  theory  of  aetion  does 
not  speeify  the  detailed  solution — this  is  developed 
within  the  solution  spaee — ^but  it  must  be  eonsistent 
with  it.  Figure  4  summarizes  the  problem  statement 
and  theory  of  aetion  design  elements. 

Working  the  problem.  The  problem  frame,  illus¬ 
trated  in  Figure  5,  is  a  refinement  of  the  environ¬ 
mental  frame  that  defines,  in  written  and  graphieal 
form,  the  areas  for  intervention.  Intervention  may 
foeus  on  aspeets  of  the  aetors  within  the  environ¬ 
ment,  but  usually  it  also  requires  ehanging  the  way 
aetors  relate  to  one  another. 

To  develop  a  deeper  understanding  of  the  praeti- 
eal  implieations  of  ehanging  patterns  of  behavior, 
problem  framing  eonstruets  a  detailed  map  of  the 
parts  of  the  environment  where  intervention  is 
needed  to  resolve  the  problem  statement.  Detailed 
analysis  ineludes  identifying  all  of  the  aetors  that 
are  influeneing  or  have  the  potential  to  influenee  the 
problem.  One  must  determine  eaeh  aetor’s  behavior 
in  terms  of  eomposition,  role,  motivation,  inten¬ 
tions,  and  mode  of  operation  to  inelude  the  aetor’s 
support  struetures.  Aetors  belong  to  different  group¬ 
ings  within  the  environment  and  will  behave  differ¬ 
ently  depending  on  the  eontext  of  an  event.  It  is  of 
fundamental  importanee  to  examine  and  understand 
organie  relationships  of  the  aetors  and  eontingent 
relationships  outside  of  their  eommunity. 


Sets  the  problem 

Difference  between 

Solution  Insight  systems 


How  to  resolve  the  problem 


Figure  4.  Problem  statement  and  theory  of  action. 

Within  the  problem,  environmental  propensity, 
potential,  and  tensions  are  examined  onee  again. 

SAMS  praetieal  exereises  have  demonstrated  the 
utility  of  examining  these  three  eoneepts  for  foeusing 
on  areas  within  the  environment  that  require  inter¬ 
vention.  Propensity  helps  set  a  baseline  for  under¬ 
standing  how  the  environment  is  expeeted  to  behave. 
Determining  realistie  potential  helps  eonfirm  what 
range  of  desired  future  behavior  is  in  the  realm  of 
the  possible  and  what  tensions  must  be  mitigated  or 
enhaneed  to  aehieve  the  desired  system. 

The  environment  is  eharaeterized  and  animated 
by  tension.  Identifieation  of  tensions  is  important 
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Figure  5.  Within  the  problem  space  a  problem  frame 
is  constructed. 
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for  several  reasons.  Tensions  offer  opportunities 
for  exploitation  and  provide  insight  into  how 
aetors  learn  and  how  the  environment  evolves. 
Interaetively  eomplex  systems  eontain  regions  of 
stability  that  mask  intrieate  underlying  feedbaek 
networks.  These  systems  eannot  be  understood 
by  passive  observation.  Tensions  provide  a  way 
to  obtain  a  deeper  understanding  of  interaetively 
eomplex  systems.  Tensions  exist  in  the  physieal 
realm  and  also  at  the  meta-level — ^that  is,  within  the 
meaning  of  things.  Tensions  within  the  environment 
ean  aet  positively  to  move  the  system  eloser  to  the 
friendly,  desired  system,  or  they  ean  aet  negatively 
to  transform  it  towards  a  eompetitor’s  desired 
system.  The  eombination  of  friendly,  enemy,  and 
neutral  aetions  moving  the  environment  towards  the 
friendly  desired  system  forms  the  basis  for  a  system 
of  transformation.  Likewise,  the  eombination  of 
enemy,  friendly,  and  neutral  aetors’  aetions  pull¬ 
ing  the  environment  towards  the  enemy’s  desired 
system  forms  the  basis  for  a  system  of  opposition.  It 
is  important  to  note  that  there  will  always  be  asym¬ 
metries  between  the  system  of  opposition  and  the 
system  of  transformation.  Awareness  and  analysis 
of  the  differenee  provides  insights  into  behavior 
and  relationships,  furthering  an  understanding  of 
friendly  and  adversary  logie  and  why  eomponents 
within  the  environment  behave  in  ways  that  the 
design  team  members  may  have  a  hard  time  reeog- 
nizing  in  relation  to  their  own  eultural  referenees  or 
logie.  There  will  also  be  tensions  identified  where 
there  is  not  enough  information  to  determine  posi¬ 
tive  and  negative  implieations.  These  tensions  pro¬ 
vide  areas  for  further  exploration  and  identify  areas 
where  intervention  may  be  eonsidered  to  stimulate 
the  environment  and  observe  how  it  responds. 

Often  systems  of  eollaboration  and  systems  of 
opposition  ereate  tensions  by  eompeting  for  support 
or  attempting  to  influenee  the  same  population  or  eir- 
eumstanees  within  the  operational  environment.  Iden- 
tifieation  of  these  eonvergent  points  and  relationships 
help  illuminate  the  true  problem.  As  understanding  of 
what  to  aet  on  develops,  the  parameters  for  relevant 
intervention  beeome  elear.  Praetieal  experienee  with 
problem  framing  indieates  that  the  initial  understand¬ 
ing  of  the  problem  gained  while  developing  the  envi¬ 
ronmental  frame  is  usually  revealed  as  ineomplete, 
and  may  be  partially  invalid.  The  design  team  should 
repetitively  review  and  refine  the  environmental 


frame  and  the  initial  problem  statement  to  maintain 
eoherenee  with  the  problem  frame. 

Developing  a  design  concept.  The  problem 
frame  artieulates  what  the  problem  is  by  identi¬ 
fying  the  areas  of  the  environment  that  need  to 
ehange.  However,  it  does  not  guide  planners  on 
how  to  resolve  it.  The  theory  of  aetion  provides  a 
foeal  direetion,  but  does  not  say  how  the  areas  for 
intervention  interaet.  A  design  eoneept  that  resolves 
or  manages  the  problem  within  limits  of  toleranee 
over  time  needs  to  organize  interventions  as  patterns 
in  spaee  and  time.  The  design  eoneept  is  usually 
expressed  as  a  strategy^^  with  a  set  of  interdependent 
and  mutually  reinforeing  lines  of  effort. 

While  developing  the  problem,  analysis  identifies 
the  positive  and  negative  implieations  of  tensions 
within  the  system.  When  developing  the  solution, 
synthesis  is  required  to  ereate  a  eoherent  strategy 
of  intervention.  The  goal  is  to  exploit  the  trans¬ 
formative  potential  of  the  system’s  tensions  while 
mitigating  negative  eonsequenees  of  instability  and 
ehange.  Shifting  emphasis  from  analysis  to  syn¬ 
thesis  has  implieations  for  team  dynamies.  SAMS 
design  teams  will  almost  always  organize  into  par¬ 
allel  smaller  working  groups  to  analyze  the  details 
of  the  environmental  frame  and  problem  frame. 
Sueh  an  approaeh  eannot  be  applied  to  synthesis. 
Instead,  the  whole  design  team  eonsiders  how  to 
orehestrate  the  intervention  to  resolve  the  problem 
in  aeeordanee  with  the  theory  of  aetion. 

Onee  the  broad  strategy  of  intervention  is  agreed 
to,  individual  lines  of  effort  ean  be  developed.  One 
way  to  exploit  tensions,  as  explained  in  joint  doe- 
trine,  is  to  identify  the  eapabilities  and  vulnerabili¬ 
ties  resident  in  the  system  of  opposition.  The  team 
begins  to  diseover  ways  to  neutralize  eapabilities 
and  to  exploit  vulnerabilities.  The  same  approaeh 
applies  to  tensions  with  positive  implieations. 
Some  positive  tensions  ean  be  left  alone  as  they 
are  already  effeetively  supporting  the  move  toward 
a  friendly  desired  system.  Other  positive  tensions 
may  need  reinforeement  or  modifieation  to  best 
ehange  behavior  towards  the  desired  system. 

Intervention  ean  take  many  forms  and  is  speeifi- 
eally  not  limited  to  aetions  taken  against  a  reeognized 
enemy.  It  is  the  eombination  of  all  aetions  taken  to 
deny  the  system  of  opposition  and  support  the  system 
of  transformation  in  reaehing  their  objeetives.  For 
example,  intervention  eould  inelude  engaging  an 
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ally  to  change  a  national  caveat,  changing  a  policy, 
or  using  an  adversary’s  logic  against  himself. 

Before  determining  the  broad  recommendations 
for  intervention,  the  design  team  must  eonsider  both 
risk  and  resourees.  There  are  always  risks  to  any 
intervention  and  these  must  be  elearly  determined 
and  possible  mitigation  identified.  Planning  will 
determine  the  exaet  resourees  required  but  in  the 
solution  there  will  be  resourees  identified  as  eriti- 
eal  for  enabling  intervention  to  address  the  eorreet 
problem.  Not  all  of  the  neeessary  resourees  will  be 
direetly  eontrolled  by  the  organization.  The  art  of 
design  requires  exereising  indireet  infiuenee  in  addi¬ 
tion  to  eontrol  to  persuade  other  aetors  of  the  mutual 
benefits  of  implementing  the  design  eoneept.  This 
is  easier  to  aehieve  if  all  stakeholders  are  part  of  the 
design  team  from  the  outset.  This  way  they  ean  build 
trust  and  leverage  their  different  perspeetives. 

In  the  faee  of  uneertainty,  the  eapaeity  to  adapt 
postures  the  foree  to  exploit  new  opportunities  as 
well  as  manage  the  risks  of  a  ehanging  environment. 
A  design  eoneept  that  alloeates  resourees  to  learn¬ 
ing  and  adaptation  ean  better  respond  to  unforeseen 
ehallenges  and  maintain  relevanee.  The  key  to  adap¬ 
tive  aetion  is  eolleeting  and  interpreting  feedbaek 
from  designed  interventions,  so  that  sueeess  is 
reeognized  and  built  upon.  The  design  team  should 
endeavor  to  make  every  aetion  an  organizational 
learning  opportunity — for  eaeh  intervention,  assess 
its  effeet,  deeide  whether  ehanges  are  needed,  and 
ensure  that  the  ehanges  get  implemented.  Maintain¬ 
ing  the  design  layer  during  planning  and  exeeution 
provides  additional  learning  eapaeity. 

Onee  again,  the  design  eoneept  is  eommunieated  in 
narrative  text  and  graphieal  form  (see  Figure  6).  The 
design  eoneept  is  still  broad  relative  to  the  detailed 
eourses  of  aetion  that  planners  will  develop  and  analyze, 
but  provides  a  eonstruet  for  planning  to  begin.  There 
is  a  transparent  logie  linking  the  design  eoneept  with 
the  problem  frame  and  the  environmental  frame.  This 
means  that  when  the  operational  environment  ehanges, 
it  is  easier  to  assess  the  implieations  of  the  ehanges. 

Assessment  and  reframing.  The  duration  of 
extended  operations  in  eomplex  situations  makes  it 
likely  that  aims  will  ehange  during  exeeution.  Sueh 
ehange  is  expeeted  from  a  eomplex  system,  whieh 
will  ehange  not  just  while  we  are  interaeting  with  it, 
but  because  we  are  interaeting  with  it.  A  key  to  our 
ability  to  adapt  to  ehanges  in  the  environment  is  ree- 
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Figure  6.  Within  the  solution  space  a  design  concept 
is  developed. 


ognizing  changes  as  they  oeeur.  FM  6-0  diseusses  the 
eoneept  of  varianees,  whieh  are  differenees  between 
the  situation  we  eneounter  during  operations  and  the 
one  that  we  expeeted  when  developing  the  plan.  Both 
eommanders  and  staffs  use  reeognition  of  these  vari¬ 
anees  to  identify  times  and  plaees  where  they  might 
make  adjustments  to  operations  in  order  to  better 
aehieve  goals  or  to  defend  against  developing  risks. 
Identifying  these  differenees  when  eondueting  opera¬ 
tions  leads  naturally  to  assessing  whether  our  plan  is 
valid  or  requires  adjustment.  In  planning,  the  staff 
develops  what  latest  draft  of  FM  5-0  ealls  measures  of 
effeetiveness  to  help  identify  these  varianees,  and  then 
artieulates  these  in  orders  to  ensure  that  systems  are 
established  to  identify  and  report  those  varianees. 

Not  only  does  the  situation  ehange,  but  the  limi¬ 
tations  of  any  one  perspeetive  for  understanding  a 
eomplex  system  means  that  learning  about  the  system 
from  within  the  frame  is  also  limited.  This  insight  is 
best  eaptured  by  a  quote  attributed  to  Albert  Einstein: 
“The  signifieant  problems  we  have  eannot  be  solved 
at  the  same  level  of  thinking  with  whieh  we  ereated 
them.”  Beeause  of  this,  the  ability  to  reframe  as  a 
result  of  interaeting  with  the  environment  is  even  more 
important  than  the  quality  of  the  initial  design. 


Summary  and  Conclusion 

Design  provides  eommanders  with  an  additional 
layer  of  understanding  for  ineomprehensible  prob¬ 
lem  situations  that  promote  eonseious  problem¬ 
setting  and  eritieal  refieetion.  Designers  develop  an 
environmental  frame,  problem  frame,  and  design 
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concept  to  describe  graphically  and  textually  the 
operational  environment,  the  problem,  and  the  solu¬ 
tion.  The  commander  is  an  active  participant  in  every 
phase  of  design.  In  practice,  design  progress  is  nei¬ 
ther  smooth  nor  orderly,  it  is  iterative  and  reeursive 
as  problems  and  solutions  emerge,  new  experiments 
are  eondueted,  eonsequenees  are  evaluated,  obstaeles 
are  overeome,  and  old  problems  are  reframed. 

The  SAMS  design  methodology  is  summarized 
in  Figure  IP  The  design  team  develops  theories 
and  organizes  information  within  three  spaees.  The 
environmental  frame  is  the  produet  that  depiets  the 
eurrent  state  and  trajeetory  of  the  aetors  and  the  pro¬ 
pensity  of  the  eonfliet  situation.  The  problem  state¬ 
ment  provides  a  bridge  to  help  transition  between 
understanding  the  environment  and  the  problem.  The 
problem  frame  identifies  what  needs  to  be  ehanged 
to  realize  the  desired  system  as  artieulated  within 
the  problem  statement.  The  design  eoneept  speeifies 
the  pattern  of  parallel  and  sequential  aetivities  that 
are  required  to  move  towards  the  desired  system. 
The  theory  of  aetion  is  a  simple,  unifying,  higher 
level  statement  that  binds  together  the  three  eogni- 
tive  spaees  and  maintains  eoherenee  throughout  the 
design  effort.  All  of  the  design  effort  to  explieitly 
frame  the  environment,  problem,  and  solution  is 
performed  to  enable  the  ability  to  reframe — to  shift 
perspeetives  and  reset  the  problem  as  eireumstanees 
ehange  and  new  knowledge  is  ereated. 


It  is  hoped  that  our  aeeount  of  the  SAMS  meth¬ 
odology  for  the  Art  of  Design  will  have  utility  not 
only  for  SAMS  students,  but  more  broadly  to  the 
operational  foree  as  it  eonfronts  eomplex  situations 
that  eannot  be  fiilly  addressed  with  existing  doetrinal 
teehniques.  We  will  eontinue  to  evolve  our  design 
methodology  through  exereises  and  experiments, 
ineorporating  innovations  and  feedbaek  from  the 
field.  SAMS  will  work  elosely  with  the  Combined 
Arms  Center’s  Combined  Arms  Doetrine  Direetorate 
(CADD)  on  the  upeoming  interim  field  manual  on 
design,  and  eontinue  to  foster  links  with  other  U.S. 
Army  design  stakeholders.  Internationally,  ongoing 
relationships  are  being  established  with  allies,  sueh 
as  the  eollaboration  with  the  Australian  Army  and 
the  Australian  Defenee  Seienee  and  Teehnology 
Organisation  to  exploit  eomplementary  advanees 
between  adaptive  eampaigning  and  the  art  of  design. 
Upeoming  design  work  will  test  eurrent  thinking  on 
the  design-plan  interfaee,  assess  key  eomponents  of 
our  design  methodology,  and  eapture  student  learn¬ 
ing  and  innovations.  To  enable  eontinued  improve¬ 
ment  in  the  praetiee  of  design,  we  will  develop  and 
maintain  a  suite  of  tools  useful  to  design  and  a  library 
of  example  produets.  The  last  two  years  have  seen 
rapid  advanees  in  the  theory  and  praetiee  of  design. 
The  near  future  promises  even  greater  ehange,  as  the 
design  eommunity  of  praetiee  expands  and  design 
is  eodified  into  U.  S.  Army  doetrine.  MR 
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Figure  7.  Elements  of  design. 
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THE  RETURN 


Doves  dates  on  my 

As  under  the  palms 

flutter  as  they 

Fly  the 

The  walls  crumble 

In  the 

As  they  contain  me  within  the  prison  of  our  own  making. 

My  hands  grow  cold  in  the  December  air.  '' 

I  breathe  into  them  to  warm  them  from  the  chiii. 

Again. 

No  gunfire  tonight 
No  explosives  today. 

For  now,  the  heiicopters  shuttle  only  boredom;  the  cries  of  the  wounded  no  longer  on  board. 
Iraq  is  different  now. 

Not  like  before...  — 


— MAJ  Theodore  E.  Lockwood  II 


